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FOREWORD
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x INTRODUCTION

This report details the development of a gun wear data bank used to store and
retrieve firing data. These data can be used to ,ﬂ) generate or check out proposed gun
wear models, @ compare the gun wear rates of various gun systems, @ study the effect
of firing schedule on gun wear, and (,Q). aid in predicting wear rates for proposed gun
systems.

]

Attempts to predict gun wear rates in order to reduce costly empirical determinations
include (1) expressions that relate wear caused by a reduced charge round with wear
caused by a full charge round!-2, (2} calculations of bore surface temperature34, and (3)
semiempirical methods of estimating gun wear rates and gun life4-5.

BACKGROUND

It has been necessary to employ both theory and empiricism when devising a method
of gun wear prediction. Accurate prediction of gun wear by theoretical methods alone has
not been successful because gun erosion is not a simple phenomenon. For example, the
attempts of Nordheim, et al.3 and Jones and Breithart® to predict gun erosion based on
melting of the steel at the bore surface were not sucessful because the steel does not melt
in most guns.3

The purely empirical methods of predicting gun wear have not been successful because
there are too many variables affecting the wear of a gun. For example, Riel’s empirical
formula? to relate gun wear caused by a reduced charge with that caused by a full charge
implies that the charge weight is twice as important as the propellant energy level in
causing erosion. This (combined with knowledge of interior ballistics and a bit of
thermochemistry of propellants) leads to the unlikely conclusion that gun wear may be
reduced by substituting higher-flame-tmeperature (or more energetic) propellants for the
current propellants. The problem is that an empirical prediction scheme was devised without
adequate data.

Semiempirical methods of predicting gun wear include those of Frankle and Kruses
and Smith and O’Brasky.4 Frankle and Kruse determined the empirical constants used in
their method from published estimates of wear rates for various cannon. These data are
easy to use, but do not normally give any information concerning the effect of firing rate
on gun wear. In addition to these official gun wear estimates, Smith and O’Brasky used
actual firing data in constructing and verifying their method of predicting gun wear. The
labor involved in the use of these actual firing data was considerable; this limited the
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amount of data examined. Had the firing data been available in an easy-to-use computerized
format, more data could have been considered and the accuracy of the gun wear prediction
method improved.

Use of the data bank outlined in this report should help in future attempts to derive and check
out improved gun wear prediction schemes by making the available data more accessible. It should
also serve as a convenient source of data to review the wear history of the particular gun type.

APPROACH

The computer language used to construct and access this data bank is CDC FORTRAN’.
This data bank was designed to make it feasible to store all medium- and major-caliber (3 in. and
above) gun firing data on a computerized medium and to retrieve the data desired with a minimum
of effort and computer time. The file type chosen, the FORTRAN mass storage file, has the
following advantages for this type of data:

1. Records can be conveniently and rapidly stored and retrieved in any order.
2. By the use of subindices, groupings of the records are possible.

A FORTRAN mass storage file must reside on disc storage. Since the volume of firing data
accumulated by the various proving grounds is immense, the mapping of several logical numbers
into one machine word would be a space-saving measure for long-term disc storage.

Star gauge, firing, and comment data are stored. The star gauge data used to determine the
wear state of a gun consist of measurements of the inside diameter of the gun bore at various
points along its length. The firing data include (1) what was fired (propellant weight and type,
projectile type, wear-reducing liner type, etc.), (2) the conditions under which it was fired
(temperature, rate of fire, time, etc.), and (3) measured performance data (peak pressure and
projectile velocity). These data are used in various wear-rate prediction schemes. Provision is made
to add alphanumeric comments to the data bank. These comments might concern unusual wear
conditions, special gun construction details, special instrumentation, or similar items.




PROCEDURE

This data bank employs four separate programs to input, sort, and output data.. A
group of subprograms is available for use by all of the programs. Each of these programs 1
deals with data on local file TAPE4. Figure 1 shows the order in which the various
porgrams of this data .bank may be executed.

DATA ENTRY VIA
> BANKN

IF SORT DATA VIA
NECESSARY L oATA

{ : t

OUTPUT DATA VIA OUTPUT DATA SUMMARIES VIA
BANKO POINT

]

Figure 1. Execution of Gun Wear Data Bank Programs

Program BANKN is used to store data in the data bank. Data are stored on local file
TAPE4; this file should be cataloged or extended as a permanent file. A separate
permanent file should be used for each gun type (3"/50, 5"/38, 5"/54, etc.), but data
from all guns of a given gun type will normally be stored on one file. The format used
for the input of data is outlined in Appendix A, and the data structures used to store the
data are outlined in Appendix B.

A data record is created for each firing date, stargauge report, or comment entered.
An entry is created in the ISEAS array for each of these data records; these entries
contain references to the data record. These data records do not have to be created in any
particular order, nor do all records for one gun have to be created before records for
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another gun can be created. It is, however, necessary that program BANKL be executed for
a given gun before data are output for that gun (follow the procedure outlined in
Appendix A) to sort the ISEAS array by date. This ISEAS array is then used to help the
computer find the desired data records. See Appendix B for the word structure of the
ISEAS array.

Appendix C outlines methods of outputting data from the data bank by using
programs BANKO and POINT. Program BANKO is used to retrieve and output data. All
available data may be output for a given gun number, or the data output may be limited
(as outlined in Appendix C). Program POINT is used to compile and output a summary of
the data in a form convenient for plotting by a user program.

Appendix D contains the programs used by the data bank; Appendix E contains flow
diagrams that will help clarify the programs listed in Appendix D. The programs used by
the data bank are listed in Appendix F. Appendix G contains sample output for several
computer runs.

RESULTS AND CONCLUSIONS

Computer codes to construct and to retrieve data from a gun wear data bank have
been written. Data have been entered, and the codes have been validated. Further data
entry awaits additional funding.
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APPENDIX A

DATA INPUT




Data are entered into the data bank when PROGRAM BANKN is executed. A card
(or group of cards) is designated by a card code in card columns 1 through 5. This card
code is designated ICD; the last digit of this number should be in column S§.

The first time a data file (gun type) is opened, use ICD = 1. Then starting in

column 6 of this card, input the following:

Card
Variable Field Columns
CODE Al0 6-15
NGI1 I5 20*
NG2 IS 25*
NOB1 15 30°
NOB2 I5 35*
DIAM F5.3 3640
NDAYS I5 45*

*Last digit of the number should be in this column.

Description

Alphanumeric gun description

Number of long stargauge readings
(<100)

Number of short stargauge readings
(<12)

Number of the origin reading for the
long stargauging

Number of the origin reading for the
short stargauging

Gun caliber (in.) (use decimal point)

Estimated number of firing days

Follow this card with a list of lomg stargauge distances from the reference point; use
16F5.2 format. Then list the short stargauge distances in 16F5.2 format.

Lines 1 to S (Figure A-1) list the above data in the correct form for the 16''/50 Mk
7 gun. Note from line 1 that there are to be 39 stargauge readings in each lomg gauging
and six starguage readings in each shorf gauging (the first such reading corresponding to the
origin of rifling for both the short and Jlong gaugings), the gun caliber is 16 in., and the
estimated number of firing days per gun is 75. The distance from the breech face to each
of the 39 long (A) gaugings is listed in lines 24, and the distance from the breech face to
each of the short (normally <) gaugings is listed in line 5. Note that these cards appear
only when the data file is started, not on subsequent runs.
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The first time that data are written for a particular gun number, ICD = 2 is used.
Enter the gun number on this card, being sure the last digit is in column 10 (see line 6
of Figure A-1, for a sample).

ICD = 3 is used as the first card (other than ICD = 1 or 2) of an input deck for a
given gun number. The gun number is entered in columns 6 through 10 (I5 format), and a
pressure factor in F5.0 format is entered in columns 11 through 15. Now pressure data are
stored in this bank in kpsi; if other units are used to enter the pressure data, a pressure
factor is entered to multiply the pressure readings before storage in the bank. For example,
1 tsi(Cu) = 2688 psi; therefore. if the pressure data are in tsi(Cu), a pressure factor of
2.688 is used. [Line 7 of Figure A-1 gives a sample of such a card. This card indicates
that data are to be entered for gun number 396 and that the pressure readings are in
tsi(Cu). |

Following the ICD = 3 card, data are input for the gun number listed until a card
with ICD = 0 (or blank). 2, or 3 is encountered. ICD = 0 will properly terminate program
execution; ICD = 2 or 3 has been previously explained. ICD = 11, 12, or 13 is used for
the input of one day’s stargauging, firing, or comments, respectively. For any of these, the
next 15 card columns (columns 6 through 20} contain the month (e.g., 1 for January, 12
for December), date (1 through 31), and year (last two digits only) in 315 format.

For stargauge data (ICD = 11), enter the number of readings available for the point
up (A) readings and point down (y) readings in columns 31 through 40 in 2IS format. The
number of A readings should be 0, NG1, or NG2; the number of vy readings should be 0
or NG2, where NG1 and NG2 are given under ICD = 1 above. Plug gauge readings (if
available) are given in AS format beginning in columns 21 or 26 (or both).

Follow this card with a list of measured gun diameters for the A stargaugings in
16F5.3 format. The distance from the reference point to the point where the diameter
reading is taken was given under ICD = | for either long or short stargauging. (Omit this
if there are zero A gaugings.)

Similarly, the < stargauge diameters are listed (if any) for the distances listed for the
short gaugings. These readings are listed on a card separate from the A readings. Lines 8-12
of Figure A-1 give the input for a stargauging performed on June 16, 1969. Thirty-nine A
readings and six <y readings are listed, the first y reading is 16.427 in.. and the first v
reading is 16.428 in.

For firing data (ICD = 12), enter, beginning in column 31 in 515 format. the number
of indexes of powder used, the number of projectile types used, the ambient temperature
(°F), the number of rounds previously fired from the gun, and the previous equivalent
service rounds (ESRs) shot from the gun. If desired, a wear measurement may be entered
in columns 21 through 25 or columns 26 through 30 (or both).




The second card of this sequence lists the propellant index (10 columns of
alphanumeric data per index) and the projectile types (10 columns of alphanumeric data
per projectile type). If more than eight such fields are needed, use an extra card. Lines
13-14 of Figure A-1 show that on June 12, 1969 a firing took place using SPD 10293
propellant and inert 1900-Ib projectiles, the ambient temperature was 76°F, and 486 rounds
had previously been fired through this tube.

The next card used will be the firing setup card (ICD = 15). List the case, plug,
wad, wear-reducing agent, primer, number of the propellant, number of the projectile, and
propellant conditioning temperature in SA10, 212, I3 format beginning in column 6. Use an
ICD = 15 card whenever the data on the previous ICD = 15 card are not valid for the
next round. The ICD =15 card image of line 15 of Figure A-1 indicates that the Mk 15
Mod 3 primer was used with the first propellant (SPD 10293) and first projectile type
(INERT 1900). The propellant was conditioned at 90°F. As this is a bag gun, no case,
plug, or wad are noted. No wear-reducing agent was used with these rounds.

To list round-by-round data (for one round), use an ICD = 16 card. List, beginning in
column 6, the time (24-hr clock), charge weight (Ib), pressure (kpsi/pressure factor), and
velocity (ft/s) in 15, F5.2, F5.1, F5.0 format. Lines 16-19 of Figure A-1 give examples of
this type of card. Note from line 16 that, at 9:57 am., a 670-lb charge yielded a chamber
pressure of 11.5 tsi(Cu) and a projectile velocity of 2529 ft/s.

Burst data are given by an ICD = 17 card or card sequence. On the first card (the
one with “17” in columns 4 and 5), place the time (24-hr clock) of the first shot of the
burst, the charge weight per shot (Ib), the rate of fire (rd/min), the number of rounds in
the burst, and the pressure of the last round fired (kpsi/pressure factor) in 15, F10.2,
F10.0, 110, F10.1 format. Place a | in column 51 if velocity data are available for the
burst.

If a1 is in column 51, follow this card with a list of velocities (ft/s) of rounds in
the burst. Use 1615 format, and use as many cards as necessary to list all the velocities.
Leave a blank if velocity data are missing for a round.

When data for all rounds are listed for the day’s firing, terminate by using a card
with ICD < 13.

An ICD = [3 card is used to initiate a comment. The number of comment cards
following this card is listed in IS format beginning in column 21. Each comment card used
is assumed to contain 80 columns of alphanumeric data. Lines 20-21 of Figure A-1 indicate
the proper format for entering a comment. The comment pertains to the date, which is
June 14, 1969; and, the one-line comment is “THIS IS A SILLY COMMENT.”
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Program BANKL should be executed after all data for a given gun. are entered or
before any attempt is made to recall any data for this gun (with POINT or BANKO).
BANKL expects the gun number to be entered in IS format on the first card; subsequent
5 cards may be used with the same format to reference other guns. Use a blank card as the
last card of the input file for BANKL. BANKL sorts the references to the records in order
of date (BANKO and POINT expect the references in order of date). BANKL may be
executed more than once for a given gun. This will be necessary if the data for a gun are
to be accessed by BANKL or POINT before all data are entered.

——m

ead X oML RS S AN Ly v i .




APPENDIX B

DATA STORAGE
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GENERAL SETUP

The data are stored in a FORTRAN mass storage file with one level of subindexes. A
numeric main index and numeric subindexes are used.®* A separate file is used for each
type of gun for which data are to be stored. The amount of data written or read by one
statement is called a record.

The first record of the file contains general data concerning the gun - an alphanumenc
identifier, gun diameter in inches, the number of stargauge points to be stored, and a place
to keep track of what cases, plugs, wads, primers, and wear-reducing agents have been used
in the gun (30 words are allowed for each of the cases, plugs, etc.).

The second record is a listing of the distances from the reference point to "where
stargauge readings are taken. Distances (in inches) are listed for a Jong stargauging (usually
20-35 points) and a short gauging (usually six points). The data are recorded in A format,
five characters per distance (or two distances/word); the program will decode (or internally
read) the data in FS5.2 format.

GUN REFERENCES

The third record contains an array, ISEAM (2,200), which contains data to aid in
locating each gun for which data are stored on the file. Table B-1 lists what is stored in
this array and where. (The first word refers to the first word for the gun in question, and
the second word refers to the second word for that gun.)

All charge weight data are stored as 6000 CW/d3, where CW is the charge weight in

pounds and d is the caliber of the gun in inches. Units of other variables are given in the
tables or writeup telling how the variables are stored.

Table B-1. Data in ISEAM Array

Word Bits Description
1 1-15 Total number of rounds fired in gun
1 16-30 Maximum charge weight ever used in gun
1 3145 Maximum velocity of any round shot from gun (ft/s)
1 46-60 Gun number
2 1-12 Number of subrecords (i.e., days of firing, stargauging.

etc.); this is a flexible limit used by the program
and will be changed by the program as necessary
2 13-24 Maximum pressure (psi/100) ever achieved in gun

*A description of how to use 2a FORTRAN mass storage file is given in: Control Data Corporation, FORTRAN EXTENDED, Version
4, Reference Manual (Revised Edition), Publication #60305601K, March 1976.
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Table B-1. Data in ISEAM Array {Continued)

Word Bits Description
2 25-36 Maximum stargauge reading
2 3748 Maximum burst length (rd)
2 49-60 Maximum burst rate-of-fire (rd/min)

Now INDEX, the main file index, is dimensioned at 201. The last space (201) is
unusable, and three spaces have been used (1, 2, and 3) to reference the first three
records. The fourth element of INDEX contains references to the subindex for the same
gun that is referenced by the 4'™ word pair of ISEAM. This correspondence is maintained
for the fifth, sixth, etc., words up to a maximum of 200; thus, data for 197 guns may be
stored on this file.

SUBINDEXES

At any time, the subindex being used is INDEXS dimensioned at 1001; thus, 1000
records per gun are permitted. They are now considered to be numbered i, 2, 3, ..., n,
which results in n such records (n < 1000). The first such record is ISEAS, dimensioned
at 2 and (000. ISEAS bears the same relationship to INDEXS as ISEAM bears to INDEX.
Thus, up to 999 data records can be referenced for each gun.

The first word of each ISEAS pair (except the first pair) contains the data listed in
Table B-2.

Table B-2. Data Always Found in 1** Word of ISEAS Pair

Bits Description
5260 Year (1900 would be 0, 1901 would be 1, etc.)
43-50 Month and date; if this field is called IDATES, the month is
(IDATES - 1)/3]1 and the date is IDATES - 31 * month
1-3 ICOD (values have meaning given beiow):

0 Plug gauge date only

1 Stargauge record

2 Not used

3 Firing data; no rapid fire

4 Firing data; includes rapid fire
36 Not used

7 Comment (an alphanumeric comment)
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If ICOD is 1, the first word of the ISEAS pair contains the origin readings (in./1000)
for the X and v stargauge readings in bits 13 through 27 and 2” through 42, respectively.
The second word of the ISEAS pair will contain the number of words in the referenced
record in bits 1 to 11 and the number of the record referenced in bits 12 to 21.

If ICOD is 3 or 4, the additional information listed in Table B-3 is contained in the
ISEAS pair.

Table B-3. Information Contained in ISEAS Pair for ICOD = 3 or 4

Waid Bits Description
1 3142 Number of words in referenced record
1 16-30 Maximum rate of fire (0 if ICOD = 3) (rd/min)
1 4-15 Number of rounds fired on date referenced
2 4660 Maximum charge weight for day
2 3145 Maximum velocity for day (ft/s)
2 22-30 Maximum pressure for day (psi/100)
2 12-21 Number of the record referenced
2 1-11 Maximum burst length (rd)

If ICOD = 7, the second word of the ISEAS pair will contain the number of words
in the referenced record in bits 1 to 11 and the number of the referenced record in bits
12-21.

STARGAUGE RECORDS (ICOD = 1)

The first word of a stargauge record contains the number of A readings in the right
side of the word and the number of v readings ending in bit 31. The second word
contains two plug readings; and, the format used is 2AS5. (In the 5"/54 gun, the first of
these plug gauge readings is to be the Mk 2 Bore Erosion Gauge Reading, and the second
is to be the Projectile Seating Distance Gauge Reading.)

The M\ stargauge readings are listed starting in the third word. The readings listed are
in in./1000; and, the numbers are regarded as 15-bit integers. Four such readings are stored
per word. The 7 stargauge readings follow the A\ readings, but they start in a new word.
Note that the distances at which the stargauge readings were taken are stored in the
second record of the file and are not repeated.

B-3




GUN FIRING DATA RECORDS

The first word of this record contains two five-character alphanumeric fields — the first
is the previous number of rounds fired, and the second is the ESR on the gun to date.
The second word contains two plug gauge readings in 2AS format. The third word contains
the ambient temperature (°F), the number of propellant types (m), and the number of
projectile types (n) used in that day’s firings (encoded using I3, 2I2 format).

The next m words each contain a 10-character alphanumeric description of the
propellant type, which is followed by n words, each containing an alphanumeric description
of one projectile type.

The balance of the record contains setup words, round words, and burst word
sequences as outlined in Tables B4, B-5, and B-6, respectively. A setup word should be
the first word of this sequence (a new setup word is required whenever the data listed in
this word changes). The setup word, for the most part, contains references to other data.
(Note that the first record of the file contains a listing of cases, plugs, wads, primers, and
wear-reducing agent:r and that m propellants and n projectiles used this day have been
listed). Table B4 gives the item referenced and the bits containing the reference to the
item. The reference number tells the user to pick item 1, 2, .., or n from the list. This
word also contains the quantity (powder conditioning temperature +100) in bits 10 through
18; bits 1 through 9 are zero. The zero in bit 1 identifies this word as a setup word.

Table B-4. References Contained in Setup Word

Bits Referenced

55-60 Case

49-54 Plug

4348 Wad

3742 Primer

31-36 Wear-reducing agent
25-30 Propellant

19-24 Projectile
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Table B-5. Data in Round Word

Bits Data
46-60 Time of day (24-hr clock)
3145 Charge weight

16-30 Velocity (ft/s)

4-15 Pressure (psif/100)

1-3 The number !

Table B-6. Data in First Two Words of Burst Sequence

Word Bits Data
1 46-60 Time of day (24-hr clock)
1 3145 Charge weight
1 16-30 Number of rounds in the burst
| 4-15 Maximum pressure for the last round (psi/100)
1 1-3 The number 2
2 46-60 Rate of fire (rd/min)
2 2 One if velocities are available for this burst

If velocity data are available, the data are stored 15 bits per velocity (four velocities
per word) starting in the next word. Velocities are in ft/s.

COMMENT DATA

The first word of a comment record contains the number 4 in the right-hand side,
and the number of words is the comment ending in bit 31. (The number of words in the
comment i3 eight times the number of comment cards.) This is followed by the comment.
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BANKO is usually used to retrieve data from the data bank; however,-POINT may be
used for obtaining certain data to plot or may be used when very limited data are desired.

BANKO expects input in a form similar to that expected by BANKN - a card code
ICD in IS format followed by a 75-character alphanumeric string DATA to be decoded.
(DATA starts in card column 6.) ICD = 0 (or blank) properly terminates program
execution. If ICD = 1, enter the number of gun numbers to be considered, and the gun
numbers in 1515 format. If ICD is greater than one but less than 10, enter two numbers
(AMINV and AMAXV) in 2F5.0 format. A given gun number will be chosen if the
maximum value for the parameter called for by the choice of ICD lies between AMINV
and AMAXV (Table C-1).

Table C-1. ICD and Corresponding Parameters (2 < ICD < 10)

ICD Parameter

2 Velocity (ft/s)

3 Charge weight (Ib)

4 Number of rounds shot to date
5 Rate of fire (rd/min)

6 Number of rounds per burst

7 Stargauge readings (in./1000)

8 Peak pressure (psi/1000)

9,10 Not used

If ICD is greater than 10, it is desired to choose records for a gun number (or
numbers) that have been previously selected. The data in the selécted records are then
printed out.

If ICD = 11, enter the number of records for each gun to be printed and the record
numbers in 2513 format.

If ICD = 12, the records are selected by date and record type. The DATA part of
this card is defined as having 1SIS fields. The first three fields are the starting date
(month, day, and year; the year is the calendar year less 1900); the second three fields are
the ending date; and the seventh field is the number of record type codes, which are listed
in the remaining fields (Table C-2). Data records are selected only if it is in the date range
selected and is of a type listed in the list of record codes.
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Table C-2. Record Type Codes

Record Description

Plug gauge data only
Stargauge record

Firing data; no rapid fire
Firing data; rapid fire
Comment record

If ICD = 13 or greater, enter two numbers (AMAXV and AMINV) in 2F5.0 format.
A record will be sefected if the desired parameter (as listed in Table C-3) is greater than
AMINV but less than AMAXYV. (ICD = 17 calls for stargauge data, and other values of

ICD call for firing data.)

Table C-3.

IcD

13
i4
15
16
17
18
19

ICD and Corresponding Parameters

Parameter

Maximum charge weight (Ib)

Number of rounds fired that day

Maximum rate of fire (rd/min)

Maximum burst length (rd)

Origin reading (in.)

Maximum peak pressure for the day (psi/100)
Maximum velocity for day (ft/s)

Program POINT expects unformatted data as input. The first card (or line, if entered
from a terminal) should have the gun number and a round count code. (If the gun
number is 396 and the code is 1, the line would read 396, 1). Round count codes are

given in Table C4.

Code

Table C4. Round Count Codes

Action

H W -

Count- number of rounds fired from data in ISEAS array

Obtain number of rounds fired previously from data in record
Obtain ESR (equivalent service record) on gun from data in record
Count ESR from data in ISEAS array

C-2
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These ESR (or, for Army users, equivalent full charge) factors are calculated based on the
wear estimation methods of Smith and O’Brasky®. If this is not satisfactory, the user may
substitute his own FUNCTION PESR to compute ESR factors by his specifications.

The second card or line entered should contain the stargauge selection code (1 for A
readings, 2 for vy readings), the number of stargauge distances of interest, and the distance
from the reference -point to the points of interest. (Make sure stargauge readings are

available for the distances listed!)

If data for additional guns are desired, repeat cards 1 and 2 for each gun. If a gun
number of 0 is entered, the program stops.

*C. S. Smith and J. S. O'Brasky, Preliminary Calculations for the 203mm Marine Corps Gun Howitzer Propulsion Package, Naval
Surface Weapons Center, Dahlgren Laboratory Technical Report NSWC/DL TR-3734 (Appendix B), Dahlgren, VA, August 1977.
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PROGRAM BANKN

PROGRAM BANKN (INPUT,OUTPUT,TAPE&, TAPEL=INPUT, TAPEZ=QUTPUT)
INPLICIT LOGICAL (E)
CONMON INDEX (201),INDEXS(1001),ISEAN(2,2008),ISEAS(2,1000),
1 OATACOY,SGI(100),562(12)4SG(56)
COMMON/ONE 7 OODE ,NGA NGB ,NCB1,NOB2,0IAN,NG ,NRECH",SAVEL,SAVEZ,
1 CASE(38 ), PLUGC30 ), WAD(3D ), PRIMER(3D ), AGENT(30 )
INTEGER OATE
CINENSION REC1(160), ITORE ( 1900) ,DATE (3) , SG(56) ,PROL(30),
t PROJ(30),SR1(100) ,SR2(12)
EQUIVALENCE EREC1,CODE)
DIFENSION IDATE(12)
DATA IDATE /3HJAN,3HFEB,SHMARCH, SHAPRIL, SHMAY, bHJUNE ;4 HJULY,
1 3HAUG ,4MSEPT 3 SHOC T, 3HNOV 3 SHDEC/
IFUN (T1,J,KsL,MI20R (SHIFTUI,45) ySHIFT (J,30) ,SHIFT(K,15) ,SHIFT
1 (L, 3) 40y
OATA BLANK/1GM 7 ,EOPEN/FALSE. 7o NRECH/201/
NCASE=NPLUGSNWAD=NPRIMER=NAGENT = 1
CASE(1)=PLUGEL ) =WAD(1) =PRIVFER (1) =AGENT (1 )= 8L ANK
10 READ (1,1008» ICD,DATA
1000 FORMAT (I5,7810,A5)
12¢ 1CCA1=ICO+Y
GO 19 (9,1,2,3), ICOt
9 CALL WRITHSE 44REC1,160,1,-1)
CALL WRITMS €4,ISEAM,400,3,~1}
CALL CLOSMSE &)
; IF (DATA(1) .EQ. BLANK) STOP 1
i GO TO 10
‘ 1 OECODE (75,1802,DATA) CODE ,NGA,NGB,NDB1,N0B2,0TAM,NDAYS
1602 FORMAT (A10,415,F5.3,15)
CALL OPENMS ¢ 4,INDEX, 201,0)
NG M= (NGA® 1) A2
NGIMIENGIH+
READ (1,1008) (SGCI) ,I=1,NG1M)
NG=(NGA+1) 72+ INGB+1) /2
READ(1,1004% (SG(I),I=NGIH1,NG)
1004 FORMAY (8A19)
CALL WRITMS t 4,SGyNG,2)
CALL WRITMS € &4,REC1,160,1)
CALL WRITMS ¢ 4,ISEAM,400, 3)
CECODE (5605 100€,S6) (SGI(I),I=1,NG1)
DECODE (200,100€,SG(NGLIHE) ) (SG2 (1) ,I=1,NG2)
1006 FORMAT (112F5,2)
WRITE (2,1866) CODE.DIAM
1008 FORMAT ( B+IGUN IS A28, 3N OF,F10,3,17H INCHES OIAMETER,)
WRITE ¢ 2,1020) SG1INOB1),S5G62(NOB2)
1010 FORMAT (20MGORIGIN OF RIFLING =F7,2,3H ORF7.2, 8H INCHES.)
WRITE (2,1012) (SGE(I),I=1,NG1)
1042 FORMAT (2HD58X19MLONG GAUGING POINTS/(1X12F18.2))
WRITE (2,1014) (SG2(I),I=1,NG2)
1014 FORMAT (1M DS8X20HSHORT GAUGING POINTS/1X12F18,2)
EOPEN=,TRUES
: 60 1O 10
H 2 IF (EOPEN) 6O TC 100
; C == CALL OMY BPFORE THE FIRST TIME DATA IS WRITTEN FOR A GUN.
' CALL OPENRE ¢ &)
EOPEN=,TRUEY
190 DECODE (75,1800,0ATA) IGUN
CALL GUNCAL ¢ &, IGUN,ENEXT,JJ)

pid (ENEXT) GO TO 105
PRINT 1916
101¢ FORMAT (STHIATTEMPTEC TO OPEN FOR ST TIME GUN FOR WHICH DATA EXIS
119
sTOP 2

16 CECOCE (75,1019,0ATA) NODAYS

[



1019

1€
1013

120
121

12¢

1017
1020

1022

13¢

140

FORMAT (S5X1S)

NRECS=2°NOOAYS*15

IF (NODAYS (B0. O +DRe NRECS .GE. 500) NRECS=500
00 110 I=1,RRECS
ISEAS(1,I)sESEAS(2,I)=INDEXS(]I) =0
ISEAM(1,JJ) SSHIFT(IGUN,45)

ISEAM (2,JJ1aNRECS

CALL STINOX ( &,INDEXS,NRECS)

CALL WRITMS ¢ &,ISEAS,2°NRECS,1)

CALL STINDX ¢ 4,INDEX ,NRECW)

CALL MRITMS ¢ &,INDEXS NRECS*15JJ908,1)

GO TO 10

EJJz= . FALSE,

IF (EOPEN) 60 TO 115

CALL OPENRE t &)

EOPEN=,TRUEJ

DECODE (75,1913,0ATA) IGUN,PRESF

FORMAT (I5,F5.0)

IF (PRESF .£0, 0) PRESF=1,

CALL GUNCAL ¢ &,IGUN,ENEXT,JN

IF (ENEXT) S¥0P 3
NRECS=AND(77278,ISEAN(2,JJ))

CALL REAOMS & &,INDEXSNRECS,JJ)

CALL STINDX € &,INDEXS,NRECS)

CALL READMS €4, ISEAS,2°NRECS,1)

REMD (1,1000) ICD,DATA

ICON=ICD=-10

IF (ICOM) 125,125,130

CALL WRITHSE &,ISEAS,2°NRECS,y1,~-1)

CALL STINDX € 4,INDEX ,NRECW)

CALL WRITHMS ¢ &, INODEXS yNRECS,JJy=1,1)

ADD TO MAIN SEARCH ARRAY

IF (NOT, E3J) GO TO 126

CALL MARRAY CISEAMIL,JJ) ISEAN(2,0)) 4MVEL,MCH, NROCTOT ,MRATE,NRD S,
1 MDB, NP yNRECS)

GO TO 12¢

CONTINUE

WRITE DATA F¥0 FILES

EJJ=. TRUE,

€0 7O (11,12,13) ICOM

DECODE (75,1818,DATA) DATE,PLUGL,PLUG2,NGL,NG2,ISTD1,ISTO2
FORMAT (315y245,51IS5)
JX=JRECUISEAS9yDATE4NRECS,1)

ID=DATEtD)

WRITE (2,19017) IDATE(ID),0ATE(2) ,0ATE(”)
FORMAT (1HOAG,I3,4H, 19,12)

PRINT 1020,NG1,NG2,PLUGE,PLUG2

FORMATY ( SMBIS,7TH UP ANDIS,26H DOWUN GAUGINGS WERE TAKEN,717H PLUG
LREADING 1 =A6,17H PLUG READING 2 =46)
IFING1 (EQ. §) NGi=®

IFING2 +EQ. ¥) NG2=8

ITCRE(1)=NGY .OR, SHIFTYING2,30)

ENCODE (10,Y922,ITORE(2)} PLUGL,PLUG2
FORMAT (2ASY

1001=21002=0

I1C00=0

ICOUNT =2

IF (NG1 LEQ{ 0) GO TO 135

CALL GAUGINING1,SRL,100,ITORE,ICOUNT,ISTOL)
IC00=t

IF ING2 LEQ, 0.) 6O TO 140

CALL GAUGIN {(ING2,SR2,12,ITORE,ICOUNT,1ISTD2)
1002=SR2(NOB2)

I0eL=SReL (NOB1)

JKisJX

IF (ISEASC1,8K) oNE,s 0) IKL=ANDISHIFTC(ISEAS(29UK)o=11),17779)
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12
1023
102¢

1024

1026

165

145
C ==
150

1028

1029

CALL NWRITMS (4,ITORE,ICOUNT,JK1,-1)

ISEAS(1,UKISOR (SHIFT(OATE(3) o51) ,SHIFT(3L®0ATE(L)+OATE(2),42),
1 SHIFT(1001,27),SHIFT(1002,12) ,I1COD)

1CoD=0

JSEAS (2, JXI4ICOUNT (OR, SHIFT(UK1,11)

MDO=MAXS (MDE,1081,I002)

60 7O 120

CECODE (75,1¥18,DATA) DATE,PLUGL,PLUG2 ,NPROL ,NPROJ,TAMB,NRPRyNESR
ENCOOE €10,2023,ITORE(1)) NRPR,yNESR

FORMAT (215x

WRITE (2,1025) NRPR,WNESR

FORMAT (16,1IF%H PREVIOUS ROUNOS, I7,14H PREVIOUS ESR.)
JX2IJREC(ISEAS ;DATELNRECS &)

I0=0ATE( 1)

MRITE (2,102F) IDATE(IC),DATE(2),0ATE(3)

ENCODE (10,1922,ITY0RE(2)) PLUGL,PLUG2

ICOUNY =2

READ ( 1,1028) (PROL(ID,I={,NPROL) ¢ (PROJI(I),I=3,NPROJ)

FORNAY (8A1OY

KOUZ10® (1 NPROL $NPROJ)

IF C(IAMB LEQ. § (ANO. ANO(18,IAME) LEQ, 1) IAMB=999,

ENCOOE (KOUP1026,ITORE(3)) IAMB,NPROL,NPROJ, (PROLII) ,I=1,NPROL),
1 (PROJC(IF,;I=x3,NPRCJ)

FORMAT (13,2I2,3X,60A10)

NROTOT=MCHsMVYEL sMP=MRATE=NRDB=]IC CD=0

ICOUNT=ICOUNT ¢ KOU/19

OIAM3I=6000,.7CDIANSDIANSDIAN)

REND ( 1,1008) ICD,DATA

ICOH=ICO~-14

IF (ICON)I178,170,145

GO TO (150,255,160) 2 ICOH

ROUND SETUP

CECODE (75,1028,0ATA) CASES,PLUGS,WADS,AGENTS,PRINERS, IPROL, IPROJ,
1 IRDTENR

FORMAT (5A10,212,13)

ICASE=LOOK (CASES,NCASE ,CASE)

JPLUG=L0OK EPLUGS,NPLUG,PLUG)

INAD= LOOK MADS,NWAD, %AD)

IAGENT =L 00K CAGENTS,NAGENT,AGENT)

IPRIMERSLOOKEPRIMERS yNPRIMERZPRIVER)

NRITE (2,1829) CASES,PLUGS yMADS; AGENTS,PRINERS yOROL(IPROL)Y,
1 IRDTENR,PROJ(IPRON)

FORMAT (6MH CASE=A10,5X,SHPLUG=AL 0, SXGHWAD=AL108, 7HAGENT= A18,5X
1 THPRIVER= AL10/S5XA10,104 PROL AT J6,11fH 0EG., PROJ= A1Q)
JCOUNT2ICOURT+ 1

ITOREC(ICOUNT) 20R (SHIFT(ICASE 9S54 ) o SHIFT(IPLUG,&8),SHIFTI{INAD,62),
1 SHIFT (TAGENT 361 o SHIFT(IPRIMER, 300, SHIFT(IPROL,2%),

2 SHIFT(IPROJ,18) ySHIFT(IROTENP+100,9))

C ==
155
1030

1031

GO TO 165

SLOW FIRE

OECODE (75,1830,0ATA) ITIME,CH,P,VEL
FORMAT (I5,F5.25FSe1,4FS.0)

P=PSPRESF

NROTOT=NROTOT+1

ICH=CHSOIANS ¢45

NCHEMA XD (I CW,MCK)

IVEL=VEL

MVEL=MAX 8 (IVEL yMVEL)

IPeP*10 ¢.5

MP=MAX QTP ,NP)

ICOUNT=ICOURT ¢ 1

IF (IVEL oEQ. 9) IVEL=D

IF (ITIME .EC. 0) ITIME=®

WRITE (2,1031) ITIME,CW,VEL,P

FORMAT (3M API6,11H HWOURS CM= F10.3,6M VEL = F10.9,7H PRES =F10.1)
ITORE (ICOUNSY=IFUN(ITIPE,ICM, IVELyIP, 1)
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C =-

ICOD=MAX0(ICOD,3)
GO TO 165
BURST

160 CECODE (75,1032,0ATA) ITiME,CW,RATE,NRDS,PRESL,ICY,ICP

PRESL=PRESL SPRESF

1032 FORMAT (IS5,F10.2,F10.0,110,F20.2,21I1)

IF (ICV .NEJ 1) ICV=0
IF (ICP .NE: 1) ICP=0
WRITE (2,1033) ITIME,NROS;RATE,CH,PRESL

1033 FORMAT (3H ATI6,11H A BURST OFI5,10H ROUNDS ATF10,2,13H RO/NIN, CH

170

C --
13

103¢

1938
180

1040

1 = F10e3912M LAST PRES = F18,.1)

ICH=CWODIANS +,5

IRATE=25,"RATE 4,5

IPRESL=PRESL®10., +.5

MCHaMAXD (MCH,ICH)

MPsMAXO(IPRESL 4 MP)

NROTOT=NRDTOT+NRDS

NROB=MAXD(NRDOB ,NRDS)

MRATE=MAXD (MRATE , IRATE)

1C0D=4

I=2

ITORE (ICOUNT#1)=IFUN (ITIME,ICHW,NRDS,IPRESL,2)

ICCUNT=ICOUNT+2

ITORE (ICOUNTY=0R (SMIFTUIRATE y45),SHIFT(ICY, 1) ,ICP)

IF (ICP LEQJ 1) CALL BURST (ICOUNT ,NROS, ITORE)

IF (ICV LEC: 1) CALL BURST (ICOUNT,NRDS,ITORE)

GO TO 165

JK1sJK

IF (ISEAS(1,4K) NE. 0) JIKI=AND(SHIFTU(ISEAS(2,JK)y=11),17778)

CALL WRITMS (4yoITORELICOUNT JKiy=1)

ISEAS (1,JKYzO0R (SHIFT(DATE(3),51) ySHIFT (31*DATE(L1)+DATE(2),42),
1 SHIFT (ICOUNT,30) y SHIFT(MRATE, 15) ,SHIFTINROTOT,3),1C00)

ISEAS (2,JKF¥20R (SHIFT (MCW,,45) y SHIFT(MVEL, 30),SHIFT(MP/10,21),
1 NRDE, SHIFT (UK1,11))

€ITS £3 TO 21 ARE UNUSEOC.

GO TO 121

ICCUNT =L

DECODE (20,1836,DATA) DATE,NCOS

FORMAT (&LISY

JK=JRECUISERSDATEZNRECS,7)

10=DATE(D)

WRITE (2,1017) IDATE(IC),DATE(2) ,O0ATE(Y)

ITORE(ICOUNTI=OR (4, SHIFT(8*NCDS,300)

JCOUNT=ICOURF+§

00 180 1=1,NCODS

READ (1,1038) DATA

FORMAT (8A1ON

ENCODE (80,2838,ITORE(ICOUNT )) DATA

ICCUNT=ICOUNT+8

ICCUNT=JCOUNT=1

WRITMS ITORE TO DISK

WRITE (2,10&€) C(ITORE(I),I=2,ICOUNT)

FORMAT (1X8810)

JR1=JK

IF (ISEAS(1,JK) oNE, D) UK1zAND (SHIFTUISEAS(2,JK) 4=11),177768)

CALL WRITMS t4,ITORE,ICOUNT,JKL,y~1)

ISEAS (1,JKF=0R (SMIFTUIDATE(3),51) ySHIFT(I1*DATE(L)+DATE(2),42),7)

ISEAS (2,JKI=ICOUNT (ORe SHIFT(JKL1,11)

GO TO 12¢

ENO

SUBROUTINE MARRAY (I1,I2,MVEL,ICHM,NROS,IRATE,NRDD,ID0,IPRES,
8 NSUBRED)

TBYTE (I 4J,Kr=SNIFT(I,1=d) JAND. COMPL (MASK(S9+J=K})

IFUNL(ToJpKoeld 2 OR(SHIFT(I65) ySHIFT(J,38)9SHIFTIK,15),L?

IFUN2(T,JsKFE,M) = OR (SHIFT(I,48) ySHIFT(J,36) ,SHIFTIK,24),
1 SHIFT(L,12),M)




20

1

ItsIFUNL(TOVBE(T1,06,60) MAXD(IBYTEC(IL,31,45) MVEL),
1 MAXQITHYTE(I1,16, 38), ICHM) 4 IBYTE(I1,1,15) ¢+NROS)
I23TFUNZ (MAXS(IBYTE(TI2,49,60), IRATE) yMAXE(NRDOD ,TEYTE(I2,37,48)),
1 MAXO(I0DE, IOYTE(I2,25,36)),MAXO(IPRES, IBYTE(12,13,24)),
2 MAXQUIBYTE(I241,12) ,NSUBREC))
RETURN
END
SUBROUTINE BURST (ICOUNT,NROS,ITCRE)
CIFENSION ITPORE(1000),L(603)
READ ( 1,1} H (I),I=5,NRDS)
1 FORMAT (161%)
LINRDS +1 )= INROS+2) =L (NRDS +3) =0
00 3 IL=1,NROS
3 IFILIIL) .E0. 0) LUILY=D
Ma (NRDS+3) 74

00 2 1=} oM

ICOUNT=ICOUNT+ 1
2 ITORE(ICCUNTIZOR (SHIFTIL(&*I ),65) ,SHIFTIL(4*I-1),30),
1 SHIFT(LEL®*I=2),15),L(&%]-3))

RETURN

END

FUNCTION LOOK (CSyN,O)
CIMENSION Ct30)
00 1 I=1,N
IF (CtI).EQi€ES) GO TO 2
1 CONTINUE
NaN+1
CI(N)=CS
LOOK=N
RETURN
2 L00K=1
RETURN
END
SUBROUTINE GAUGIN (NG, SGyNNG,ITORE,J,ISTD)
INTEGER SG
CIPENSION SGENNG),ITORE(1000)
DIPENSION 2¢2)
CATA A /764HUP  SAHDOWN/
1A=t
IF INNG (EQY 12) IA=2
NGA= NG+ 3) /&
NGE=LANGA
SG(NGB)=SG (RGB=1)=SG (NGB=-2)=0,
IF (ISTD «NB; ®) GO 7O 20
READ (1,1) SG(I),I=1,yNG)
1 FORMAT (161%)
00 5 I=14NG
€ IF (SG(I) .ZQ. 0) SG(I)=D
GO T0 7
CALL PBYP (NG3SG,ISTD,IA)
7 00 2 I=1,4NGA
JaJel
2 ITORE(JS) = ORESGLLH®I) ySHIFTISGIHL%I=1),15) ,SHIFT(SGI4®1=2),30),
1 SHIFT (SC(L*1I=3),45))
MRITE €2,10) NGyA(IA) (SG(Y)yI=1,yNG)
0 FORMATY (IXIS,i1XAky17H REAOINGS FCLLOMW, /(2121I%0))
RETURN
END
SUBROUTINE POYPING,SG»IA,IB)
READ GAUGE OATA FOR DISTANCES OTHER THAN STANDARD, CONVERTY TO
STANOCARE READINGS AND STORE.
DIMENSION SEING),SOR(100 ) ,SGR(109)
COFMON CRAP$3610),S61(112) ,SGCODE (56)
COMMON7ONE /¥RASH (3) o NOB(2) , TRASHN(155)
INTEGER S6
REND (1,100F JORONNACT ,PT, PACT, (SOR(I),9GRII) ,I=1,NACT)
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190
101

£ N W 0=

16
30

35
2%

10

FORWAY (2I542F5.,2/(8(F5.2,F5.3)))

DO 101 I=1,NG

S6(IV =0

60 TC (1,2) IORD

CORR=PACT=PT

00 3 I=g,NACY

SOR(I) =SOR (I +CORR

60 70 S

CORR=PACT+P3

00 & I=1,NG

SOR(I) =CORR<SOR(]I)

SOR(NG+1)=SDRING) +1,

DISTANCES ARB NOW MEASURED FROM THE PROPER REFERENCE.

FIND DESIRED READINGS €Y INTERPOLATION

COANTINUE

DO 7 I=1,NG _

IF(SDR (1) .GB.SG1(I)) GO VO 15

CONTINUE

CALL OUT (4uPBYP)

K=1

IF (I +EC. 1¥ GO TO 16

IF (SOR(1)~8G1(1~1) LLE, 0.15) SG(I-1)=SGR(1) *1000,

00 25 J=I,NG

SGA=SG1(100%¢IA=1)4+))

IF(SOR (IKe1) LLE, SGA ) 60 YO 3%

K=Key

G0 TO0 30

€6(J) = 10008, * (LO00054SGR(K) ¢+ (SGRIK¢1) =SGR(K)) @
(SGA ~ SOR(K)) /7 ¢ SDR(Ke1) - SDR(X)))

CONTINUE

RETURN

END

FUNCTION JREC(ISEAS,DATE,NRECS,ICOD)

DIVENSION ISEAS(2,1000),0ATE(3)

INTEGER DATE

I1z0R(SHIFTEOATE(3)3,51),SHIFT(I1*DATE (1) SDATE(2) y42))

DO 1 I=3,NRECS

I12=AND(ISEAS¢1,1I),777777000000000000008)

IF (12 .EG. I%) GO TO 3

IF(1I2) 1,2,%

CONTINUE

I=NRECS+8

NRECS=500% (NRECS/500)+500

IF (NRECS .GV, 1009) CALL OUT(4HJIREC)

JREC=1

RETURN

ICsISEAS (13I) AND, 7€

IF(IC +NE. TO0D .AND, IC +NE, ICOD=1) GOTO ¢

JREC=]

WRITE (2,10)

FORMAT (18M OVERWRITE RECORD,)

RETURN

END
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PROGRAM BANKL

PROGRAM BANKL (INPUT=65,0UTPUT=65,TAPEL=INPUT, TAPE2=OUTPUT,TAPES)

INPLICIT LOGICAL (E)
SORT SUBFILE SEARCH ARRAYS B8Y DATE.

COMMON INDEX (201),INDEXS(1001),ISEAM(2,200) ,ISEAS(2,1000),

DATA(8),S61(100),S62(12) ySG(56)
QINENSION REO1(260),IS(2008),1IT(2,1000)

COMNMON /ONE/ CODE 3 NG1 oNG2, NOBL4NOB2,DIAM NGy NRECM,SAVE 1,SAVE 2,
CASE(38),PLUG(30) yWAD(30) ,PRIMER(30),AGENT(3®)

EQUIVALENCE ¢REC1,CODE)

CALL OPENRE ¢ &)

READ (1,1008) IGUN

FORMAT (15)

CALL GUNCAL ¢ &4,IGUNL,ENEXT ,J8)
IF(ENEXT) STOP 100
NRECS=AND(7VP778B,ISEAN(2,JJ))
CALL READMS ¢ 4, INDEXS ,NRECS+1,J0)
CALL STINDX ¢ &,INDEXS,NRECS*})
CALL READMSE &,ISEAS,2®NRECS,1)
00 10 I=3,NRECS

IF (ISEAS(1,1I) +EQ. ®) GO TO S5

10 IS(I)=0R( 78 .AND. ISEAS(1,I),
1

20

30

SHIFT CISEAS(1,1),-39) AND, T7777708)
NR=NRECS
GO TD 1S
NR=I~-1{
DO 36 I=3,NR
IMINV=TT777278B
00 28 J=34NR
IF ( ISt)) 3:GE. IMINV) GO TO 20
K=J
IMNINV=IS (D)
CONTINUE
ISt(X)=77777278
IT(1,I)=ISEAS(1,K)
IT(2,1)=1ISEAS(2,K)
CALL WPITMS ( &,IT,2*NRECS,1,1)
CALL STINDX ¢ L,INDEX,NRECHM+1)
READ (1,1008) IGUN
IF (IGUN .NE:; 0) GO TO 1
CALL CLOSMS ¢€u)
END
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' PROGRAM BANKO

PROGRAM BANKD (INPUT=65,0UTPUT=S16yTAPEA=514,TAPEL=INPUT,

1 TAPE2=0UTPUT)

INPLICIT LOGICAL (E)

COMMON INDEX (201)9INDEXS(1001),ISEANM(2,200),1ISEAS(2,1008),
1 DATA(BL,S61(100),S62(32),S6(56)

OIMENSION SR1(100),SR2(12)

COMMON/ONE/ GODE,NGLoNG2,NOB1,NOB2,0IAM,NG yNRECH ,SAVEL ,SAVE2,

1 CASE(38),PLUG(30) yMAD(30) ,PRIMER(30),AGENT (30)
DIMENSION REC1(160), DATE(3),SG(56) ,PROL(30),PROJ(30),
1 THELP (14 ) ,IH(24 ),IDATE(3) ,IDAT1(3),ID0AT2())

: EQUIVALENCE tREC1,CODEDY, (OATE,IDATE)
COMMON /THOZINDM(208) o MINV,MAXV,HOL ,ICOH,IRMIN ,IRMAX y JGUNS,
1 TODI HOLS,XQDE(8) 4™ o3, INDL (500) , UM
DIMENSION ROGUN(200) ,NORS(2090) ,DATES(12)
COMMON /THREE/ ITORE(100®)
OIPENSION HOLD ( 8,12)
JOYTE(I9Jy KF2SHIFT(I91=J) .AND, COMPL {MASK(59¢J=K))
CALL OPENRE ¢ &)
CIAN3=6000.7Y¢DIAMSOIANCDIAN)
999 READ ¢ 1,1088) ICD,DATA
10680 FORMAT (1I5,7810,A5)
$98 IF(ICD-1) 118,1,105
110 CALL STINOXE&,INDEX ,201)
CALL CLOSHS ¢ &)
sToP
1 DECODE (75,1802,0ATA) NGUN, (IHELP(I) ,I=1,4NGUN)
1002 FORMAT (151S?P
DO 100 I=1,NGUN
CALL GUNCAL € &,IHELPCI) ENEXT,INOM(I))
IF (ENEXT) S0P 3
100 CONTINUE
JGUNS=NGUN
OATA HOA/Z10RGUN NOS /
HOL=HO A
GO T0 150
10% UECODE (75,1004L,DATA) AMINV,AMAXY
1004 FORMAT (2FS.0)
ICOM=1C0-1
JRMINSL
IRPFAXENRECH
GO TO (243,4,5,6,7,8) ICOM
C == VELOCITY
2 MINYEAPINY
MAXY=AMAXY
CALL SELECT ¢€1,31,4%)
GO TO 150
C == CHARGE WEIGMT
3 CONTINUE
MINV=DIANI®ANINY
MAXV=DIANI®ARAXY
CALL SELECT ¢1,16,930)
GO YO 150
C == NUNBER OF ROUNDS SHNT
& NINVE=APINVeSL
NAXY=AMAXV L1
CALL SELECT ¢1,1,15)
€0 To 1%5¢
C == RATE OF FIRE (RDS/MIN)
S NINY22S5, SAMEINVe,1
HAXY=25,* AMARVe, 1
CALL SELECT12,49,60)
GO Y0 1%0




C == NUMBER RCS/QURST
€ MINVE=AMINV+,1
MAXVZAMAXY #33
CALL SELECTE2,37,80)
60 TO 158
C == GAUGINGS
7 MIMYZ1000,CANINYs, 2
HAXV=1000. "AMAXVe, t
CALL SELECT $2,25,36)
G0 TO0 150
C == WAX PRES
8 MINV=AMINVS(S
MAYVSAMAXV#3S
CALL SELECT €2,13,24)
150 WRITE ( 2,1086) JGUNS,kHOL
1006 FORMAT (1HOIS,27H GUNS WERE CHOSEN BASED ON A10,28H LISY OF GUN NU
L1MBERS FOLLOWS )
IF (JGUNS «NE. Q) GO TC 158
C == EYPASS UNNEEOED CAROS
160 READ 1000,1C0,0ATA
IF (ICD .LEJ 10) GO TO 998
6C T0 160
155 0O 165 I=1,J06UNS
‘ ININDM(T)
i NOGUNLT)=IBYPECISEAM(1,IN) ,46,60)
165 NORSC(II=IBYTFE (ISEAMC2,IN) ,1,12)
WRITE ( 24100883 (NOGUN(I},I=14JGUNS)
1008 FORMAT (1X12I16) 1
1z2=2
170 READ (1,1007) (HOLO(I,12),1I=1,8)
1007 FORMAT (8A1W)
GECOCE (5,1880,HOLD(1,17)) ICO
I2212+1
“IF (I1CO «.GT¢ 10) 6O TO 170
I7s12~2
C «= CaALL UP DESIRED SUBINDEX
DD 997 XITTY=21,JGUNS
CALL REAOMS € 4L, INDEXS(1)y NORSU(KITTY) +1,INOMI(KITTY))
CALL STINDX ¢ 4,INDEXS,NORS(KITTY) +1)
CALL READMS € &,ISEAS, 2*NORS(KITTY),1)
C == SELECT RECORGS TO BE READ FROM DISK
LO 257 1v=1,12
CECODE (80,1900,HOLD(1,1IY)) ICO,0ATA
99% IRFIN=3
IRMAX=NORS IKITTY)+1
IF (ICD~-11) 998,200,205
C == SELECT BY RPCORD NUMBER
200 CECODE (75,2020,DATA) NS, {INDLID) ,I=2,N®)
1010 FORMAT (2513)
CATA HOAL/1GNRECORD NO /
HOLS=HOAL
IF (NS LEQ. ®) €D TO 201
JENS
GOY0 2S¢
201 J=IRMAX-IRMIN+}
‘00 203 Isg,d
! 203 INDLII)=T+2
GO T0 250
2085 1F (ICO JNEX 12) GO TO 2190
CECODE (75,1012,0ATAITOATL ,JOAT2 Mo (KODE (I} ,Im1,N)}
1012 FORMAT (15ISY
®INV =SHIFTEMOD(IDATL(3),100),9) +OR, (31*J0ATL(1)+IDATL(2))
i FAXV = SHIFREMOD(IDAT2(37,1008),9) +0Re (31°I0AT2119+410ATI2))
: CALL SELS t1,43,68)
GO Yo 250
210 ICDI=1C0-12




13

14

15

1¢

| 17

18

19

(s Xz X 3]

250
r01%

251
1043

252

1
1014
c--
260
101€

CECODE (75,1804,0ATA) AMINV,AMAXY

GO TO(13,14,15,16917,28,192,1C01

CONTINUE

NINV=OIAMI®AFINY

NAXV=DIAM3I®ARAXY

CALL SEL2 (2,46,60)

60 TO 259

MINVEANINV e 2

MAXV=AMAXV S 41

CALL SEL2Z €1,4,15)

GOT0 258

NINY=25,SAFINV+ .S

MAXV=2S,%ANAXNVS,.5

CALL SEL2 (1,16,30)

GO TO 250

HMINVEAMINV 441

MAXVZANAXV 4L

CALL SEL2(2,1,12)

GO TO 258

MIMNV=AMINVE L

MAXVSAMAXV 41

CALL SEL3 (1,28,42)

GO0 T0 250

MINV=AMINV +(S

MAXVSAMAXV44S

CALL SEL2 (2,22,30)

MIMNVSAPINV S

MAXVEZAMAXV +YS

CALL SEL2Z (2,31,45)

WRITE OUT DATA

THE WORD NUMBERS OF THE INDEX ARRAY CONTAINING DATA OF INTEREST
ARE STOREO IN INDL.

CONTINUE

WRITE (2,10f£5) NOGUN(KITTY),J

FORMAY (13%3GUN NUMBER 16, 14,16, 194 RECORDS REQUESTED,)

1IF(J) 251,251,252

WRITE 42,10%3)

FORMAT (84 NO DATA )

GOT3 256

00 25% LOOPaL,J

LOO=INDL (L CO™)

ISEAL=ISEAS#1,L00 )

JSEAZ2=ISEASE2,L00 )

J1zIPYTE (ISEA2,12,21)

ISEA3I=AND(ISEA2,37778)

IF (ISEA1 .EQ, O6) GOTO 257

JIDATE (1) =IRYBE (JSEAL,52,60)

JOATES=1BYTECISEAL,L3,51)

ICATE(I) s (IDATES~-1)7/31

IDATE(2) =IDATES=31*IDATE(3)

JOATEL1=IDATESD)

CATA DATES /F3HJUAN IHFEE,SHMARCH ) SHAPRIL y IHMAY y 4HJUNE 4 HJUL Y, IHALUG,
SHSEPT»3HOCT s SHNOV,3HCEC/

WRITE ( 2,191&) DATES(IOATEL) 4I0OATE(2),IDATE(D)

FORMAT (LHO/7EHOAS,I3406H, £912)

IC1sAND (78,1SEAL)+1

GO TO (260,201,262,262,2€29264y2649267),1C1

PLUG GAUGE ONLY

CALL READMS ¢ &4,ITORE,2,J1)

WRITE ( 2,1016) ITORE(2),ITORE(2)

FORMAT (Z0HOPLUG GAGE READINGStAS,5H AND RS)

GO TO 2%%

C == STARGAUGE REGORD

261

CALL REAOMS t 4,ITORE,ISEAZ,J1)
WRITE (2,1026) ITORE(2),ITCRE(2)
NG1=77777777778 AND. ITORE(Y)

D-10

v

B e L D e S Y




¢ --
262

1021

1018

1047

GCo=
271

270

FIRING DATA

ISEAH=IBYTECISEAL,31,42)

CALL READMS €k, ITORE,ISEAH,J1)

WRITE (2,1021) ITORE(1), ITORE(1)

FORMAT (1XAS,20H PREVIOUS ROUNDS OR,; R5,54 ESR,)

WRITE (2,1016) ITORE(2Z),ITORE(2)

OECODE (10,1918,ITORE(3)) IAMB,NPROL,NPRCJ

FORMAT (13,212)

IF (IAMB JNE. 999) WRITE (2,1017) IAMB

FORMAY (2SH AMBIENT TENPERATURE WAS I&)

11=10% (NPROL+NPROJ)

DECODE (11, )
(PROJ(T) o I=1, NPRCJ)

1819 FORMAY (8A10)

NEXTI=LONPRIOL#NFROJ

ROUND SETUP

IF (NEXTI +GY. ISEAH) GO TC 255

IT=ITORE (NEXTI)

NEXTI=NEXTI®

IOIR=1+AND(78,1IT)

GO TO (270,275,280),IDIR

CASES=CASE (IBYTE(ITy55,60))

PLUGS=PLUG(IBYTE(IT,49,54))

WALS=WAD(IBYTE(IT,4L3,48))

AGENTS=AGENTBCIBYTE(IT,37,42))

PRINERS=PRIMER(IBYTE(IT, 31,36))

PROLS=PROL (TAYTE(IT,25,300)

PROJS=PROJIIBYTE(IT,19,524))

IROTEMP=IBYTE(IT,10,18)-100

WRITE (2,1020) CASES.PLUGS.HADS.AGENTS,PRIHERS,PROJS.PROLS.IRDTEN#

NG2=IBYTE (ITORE(1),31,60)
CALL SGR (NS1+3,ITORE,1,NOB1,561,SR1)
IF (NGZ? .NEsE) CALL SGRING 2+3,ITORE,2,N0B2,562,5R2)

10 19, ITORE (L)) (PROL (1) ,I=1,NPROLY,

1020 FORMAT (6HOCASES A10,8+H PLUGS A10,7H WADt A10,94 AGENT? A10,10H

PRIMERT A18,14H PROJECTILE! A19/6X12HPROPELLANTS A10,15H CONDIT

2JOMED ATIS,9H DEGREES.)

27¢
C ==

ITIVEZIBYTEEIT,46,60)

SINGLE FIRE

CH=FLOAT (IEVTE(IT,31,45))/DIANS
VEL=FLOAT(IBYTE(IT,16,30))
PRES=FLOAT (IQVTE(IT,4,15)) /180,
WRITE ( 2,1022) ITIME,CW,VEL,PRES

1022 FORMAT (6H YIME1I6, 8H CHARGEIFI.4y16M LBS, VELOCITY! F6.D,15% F/S

C ==
280

RAPIO FIRE

ITIME=IBYTEEIT,46,60)

CH=FLOAT (IBYPELIT,31,45))/CIANS
NROS=IBYTE (TP,1€,30)
PRESL=FLOATEIBYTE(IT,4,15))/18,

IT=ITORE (NEXTI)

NEXTI=NEXT It

RATESFLOAT LIQYTE(IT,46,60))/25,

WRITE ( 2,1824) ITIME,CW,NRDS,RATE,PRESL

1. PRESSURESF6.1,6H KPSI.)

1024 FORMAT (6H TIMELI6,8H CHMARGESFO, 4y T10,16H ROUNDS FIRED ATF10.2,11H

1 ROS/MIN.
IF (ANO(18,1%) .EQ. 1) CALL RBUINRDS y 29 ITORE,NEXTIT)
IF (AND(2B,IT) ,GT. 8) CALL RBU(NRDS ,2,ITORE yNEXTI)

19H THE LAST PRESSUREtF6.1)

264 WRITE ( 2,1826) IC1
102€ FORMAT ( 1H8/12HOERROR==ICE=I2)

C == ALPHA RECORD
267 CALL READMS %4,ITORE,ISEA3,J1)
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1028
255
257
25¢€
€97

WRITE (2,1028) (ITORE(I),I1=2,ISEA3)
FORMAT (1X8A10)

CONTINUE

CONTINUE

CALL STINDX &4yINDEX 4201)

CONTINUE

CECODE (80,1900,40LD(1,I7+1)) ICD,0ATA
GO TO <98

END

SUBROUTINE SELECY NI, I2)
DIFENSION HO(7) ,HP ()

COFMON INDEX (201),INDEXS(1001), ISERM(2,200) ,ISERS(2,1000),

1 DATAL8),5SG1(100),4562(12),56(56)
COMMON/THO/INDM(200) yK,L yHOL, ICOH, IRMIN, IRMAXy JGUN, ICcCI,
1 HOLSyKOBE (8) 4 M, U,y INOL (530) 4, M

IBYTE (I,J,K)=SHIFT(X,1=J) JAND, COMPL (MASK(S594J=X))
CATA HO/IO0HVELOCITY 5 1O0HCHARGE WT ,10HND OF ROS S#10HBURST RATE,
1 1 0HROS/BURSYT ,10HEORE DIAM ,10HMAX PRES 7/

JGUN=0

0O 1 I=IRMIN,IRMAX

II=IBYTE (ISERM(N,I),I1,12)

IF (11 LT, X 4ORe II .GV, L) GO YO 1

JGUN=JGUN+1

INDMLJGUN) =X

CONTINUE

HOL=HOCICONY

RETURN

ENTRY SEL2

OATA HP/1O0HDATE 910H08 ODIAM » 1O0HBURST RATE, 10HRDS FIRED ,
1 10HCHARGE WT o 1O0HVELOCITY , 19HPRESSURE , {OHROS/BURSY 7/

J=0

CO 2 I=IRMIN,IRMAX

II=IBYTE (ISERS(N,I),I1,12)

IJ27€ LAND, ISERS(‘,I,

IFULIT JLTe X (ORe II 6T, L) 4O0Re 1J LEQ.7 oORs 10 LLE. 1)GOTO?2
J=Jd+1

INOCL(UI=T

CONTINUE

HOL=HP (ICOIN

RETURN

ENTRY SEL3

J=g

CO 3 I=IRMIN,IRPAX

II=IBYTE (ISERS(N,1),I1,I2)

IJ=7€ AND. ISERS(1,I)

IF (IJ oGEe2 oORe Il o«LTe K 4ORe II oGTe L) GO TO 3

JxJeg

INCL (S =]

CONTINUE

HOLS=WF(ICOIY

RETURN

ENTRY SELS

J=0

00 4 I=IRMIN,IRMAX

IJ378 LAND, ISERS (1,1)

00 S 1931'"

IF (IJ .EQ. XODE(I9)) GO YO &

CONTINUE

GO TO &

IIsIBYTE(ISERS(N,T),I8,I2)

IF(IT LT, K ORe II oGTa L) GO TO &

JuJeg

INDL(U)=]

CONTINUE

RETURN

END
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SUEROUTINE RBU (N,I,ITCRE,NEXTI)
CIPENSION AE2),ITORE(1008) ,PARIGOT)
REAM I®YTE

OATA A/1WHPRESSURES , 1OHMVELOCITIES/
JOYTE(LyJe K N2B*FLOATI(SHIFT (I,1=3) JAND., CONPL(MASK (594J=K)))
I12x(NO3) /76

Exq

IF (1.EQ.1)8=08,.1

€O 1 11=1,12

IT=2ITORE(NEXTI+I1~1)
PAR(H®I1-3)=IBYTE(IT,46,60)
PARIL®T1-2)S]RYTE(IT,31,45)
PARIL*I1-1)8IBYTE(IT,16,30)

1 PAR(L*I1)=IBYTE(IT,1,15)

NEXTI=NEXT]I#12
WRITE ( 2,2) A(I), (PAR(TI),I=1,N)

2 FORMAT ( 7+ BURST A10,32H FOLLOW., (READ ACROSS THE PAGE.)/IL1X12F19

1.1
RETURN
END
SUBROUTIMNE SGR (NT,ITORE,ITIME,NCB,SGySR)
DIMENSION ITORE(1008) 9 SGINT) ,SRINT), TYPE(2)
RESL IEYTE
CATA TYPE /SHALPHA,SHGAMFA/
TRYTE(I, Jy KISFLOAT (ANDC(SHIFT(I,2=0) o COMPLIMASK {5340=K)))) /71000,
ICT=NT /&
IF (ITIME .EOQ. 1) ICOUNT=2
00 t I=1,1C?
ICOUNT=ICOURY + 1
IT2ITORE (XCOUNT)
SRIGK®T ~3N1=TRYTE(IT,66,60)
SR(L*T ~2) =RBYTE(IT, 31,45
SRI4®] ~1)=Y8YTE(IT,16,30)
1 SRIL®T ) =YEBYTE(IT,1,15)
NG=NT-3
WRITE € 2,2F TYPELITINE), SRINGB) 4 (SGUI) sSRII) 4 IZ24NG)

2 FORMAY (21 MOSTARGAUGE READINGS (A5,25H)e THE ORIGIN READING I

15F7.3,1H. 71M86 (20HOISTANCE READING )/ (1X6(F10.2,F10.3)))
RETURN
END

C e ——— s



PROGRAM POINT

PROLRAM FOINT (InFUT=256,0UTPUT=256,TAPEL=5123, TAPE L= boviuy

1 INPUTTAFEZ=QUTPLT) vd011°
IrPPLICIT LOGICAL (%) wdutz’
CCMMON INDEX(ZI1) o INDEXS(1032)ISEAMI2y202) ¢ I0EASI242usl)y 00J13

1 OATR(E) ¢35062(20J24S62(12) ¢SGISE) vaillh
CCHMUN UM/ CUDEsNGApNCosNGBLINGB29yUIAF oMGoN e UMy SAVELySBVI 2, vwQJiby

1 CASE(3C) oFLLG(30) ¢WAD(30) yPRIMIR(IL) 4AG=NT(3IG) Gvlle0
DIMENSICN ITCR:E (1330) ¢ISAve (1000) oRECL(16U) ouisT(15) o ILISY (15)y Jo1172

1 JLISTLE) oSHUTUSJL ) pSuBRI(L45ul) 4 ISG(E) vadasdl
DIMENSIUN JLISTE (1) 0ul19:
OIMENSION SKk1(100),5R2(12) dia2ul
EQUIVaLENDE (R U14000E) [T'RYS W

DATA (SHOT(I1)eI=1450u) /750u%1L0CUCIe /7 oNFCCT/Lr 0t LEGCT/ 0/ ddlees
TEYTE (1eJsK)= SnafFTUled=d) oANJe COMFL (MASK(53+4=K)) v.123C
C==THIS PROLAr WILL FEI1CH mclx VS LUMCER OF RCOUNLS FURED LATe Flr Baseud
Cc FLOTTING. Quucc:
CALL CONnEC (5LINFUT) JUICZES

CALL CONNEC teLLuTiPuUT) Jouelu
PRINT 1u4” gc1e8”
REAU 10704HLLF s0J &S50

1078 FIRMAT (8L wudl29f
IF (HELF +tCe 2ULNO) GU TO 159 duG300
PRINT 1350, (S0301302412=34RuE) ubdilL

1050 FCMATY (4008~ 1 FOr ROUNS CCUNT FRUM JSEFES AxnwYy =2 FCR NUMBEF (Qgu32”
1IN RECORTy“/* =3 FUR £S5k COUNT FROM USEF FUNLTIUNy =L FUx ESP FRCPaDuIT.
2ISLAS AxbAY™/"™ FPOSSIoLE STASGAULE DISTANCFS (ALFRA) FOLLOmE™/ L0934l
3(1X9F8.,2)) 00u3Sy
PRLIT L0e7943C2001)412=14NG3) LeJ36L

1060 FCxMAT ("FOSSIBLE STARGAUGLL CISTANCES (CAMMA) FOLLCAE™“/(IrGFB84,2)) v iJL37!
CALL CFehwE (&) ac)xgs

15€ OIAM3I=60uCesCIAM**3 843392
PRINT 1uc. Quidaln
1040 FCxMAT (™ Ll YLU NECYu INSTRUCIIONS?™) Vudale
1020 FOMAT (“ENTER LUK MUNGER,y JCWVDE™) ediee;
1 READ (1,* ) IGUNNGy JCCCLE 66de
IF (TuuhNO oEQe. 30 CALL CLUSHM. (&) v 3 ekls

IF (IUUNNC oEGCe ) STOP dolu5!

CALL GUNCAL ( 4o IGUNNWULENEXTLGUN) [T Y3

IF (ENZXT) CALL OUT (SHFCINT) OJ0u?{

NCRS = JOYTE(136AM(2oLuUND$1412) vul=8)
Ce=CALL UP SUDINDEX 00069)
CALL REALMS | 4¢INDEAL S NORS+14LGUN) ¥61I5dy

CALL STINDX ( Ly INDEXS NOKS+1) 36151

GuLL RLCACMS ( 49ISEAS2°M0OREL1) vouse!
PRINT 1630 LCI53L

1030 FCRMAT (™ ENTER 1 FUKk ALPMAy 2 FOR GAMMBAINUMOER UF UISTANC:=S?t CISTLLOS40C
L MNCES™) w0155,
READ (1,° ) JUF lletiISTII)oI=1,1I1) d0s506"
EUP=IUP LEQ, 1 003570

IF (EUP) GO TO 10 vEi58y

00 15 I=1,1] 'RRLYTL

00 20 J=i,NGDE Jioel?

IF (AoSILIST (1)=SG62(J))eGTs 261) GO TO 20 433647
ILIST(I)=y yhNp2y

GO TO 1% 806032

20 CONTINUE 00Jb4?
stToP2 WuJ65(

15 CONTINUE 000063
66U TO 35 GCOET.

18 00 25 Is%,11 d0t6ar
B0 33 JB1,NGA ¢0J869,

S TR s
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(1]

0
35

55

75

7
80

68

C ¢
108

100

AP (AOSILLSILLI=SLALJS) obLle velld U TU 3T
ILIST (1) =4
6C 10 25
CCNTINLLE
STOF3
CCRTINUE
ELIST=.TRULt.
0C 40 I=1,11
0G &5 J=1.NGE
IF (AoS(CIST(I)=5620J2)046T¢ 0o} GO TO &5
ILISTLI(I =y
G. TO 40
CONTInUE
ELIST=.FALSE,
6C TO 35
CONTINUE
NSUp=1
NROCT=0
NESR=D
EGAUGE=,FALSE.
ESTART=4TRUE .
NRECSSANLIT27764 ISEAM(2,LGUN))
DO 50 I=3,NRECS
ISLAL=S]ISEAS(L4+1)
IF (ISEAL oECe G) 60 TO 51
ISCA2=IScAS(Eri)
J1518YTE (1SEBZe12,421)
JLI=ANO (T84 ISERL) +1
ISCAI=AND(ISEA2,272778)
G0 TO (50e5590€.063963053950+54)01(1
CCNTINUE
1F (£GAUGR) GG TO SO
CALL REACMS ( »o ITORE+ISEA3J1)
NuLl=ARU (T?77777777044TCREC(L))
NG2=IBYTE (1TCrE (1) 31463}
CALL S06Z (NGL1434ITORE 21190NC31455L 48R}
IF ( EUF) GO TO 7u
IF (NG2 JEUe ) GO Ty 50
CALL SGZ (NG243+ITORE24NOBR2+56295K2)
00 75 N=1,1I
K=ILIST(N)
SCARK (NyNSUB)I=SK2(K)
NOUB=NSUG+L
EGAUGE= . TRUE »
60 Y0 5¢
DC 6) N=1,]11
K=ILIST(N)
SGARR (NyNSUdI=SR1(K)
NSUB=NSUE+1
EGAUGE=, TRUE,
GC T0 5¢
EGAUGL=,FALSE
LSUB=NSUE
JCOUNT=IBYTE (JSEAS(1,1),31,42)
JK=JAYTE (ISEAS(2,1),12521)
60 TO (103+102+1039104),JC00E
COUNT NUMBEK CF ROUNDS FIRED
CONTINVE
SHOTINSUAI=NRDCTaNROCT+IBYTE (ISEAS(19]1)¢4,415)
60 10 50
OBTAIN MNUMBER OF ROUNLS FIRED FROM RECORD
CALbL KEADNHS ( &,1ITORE ¢ ICOUNT 4 JK)
DECODE (310+100u+iATORE) NRODCT
FCRMAT (15)
SHOT(NSUB)=NRDCTeJoVYTE (ISEAS(10)0by15)
60 10 5

Vol el
206210
LT 2"
00u7 20
0007wy
6o.75n
VOITED
{0770
Gul7ad
85179
80Jo0?
viusila
wDD82)
00uc s
306842
600450
00C%6C
Qd%et
06288y
002a9¢
969991
000912
duiyee
duly3C
8CC943
$83s5?
8U296D
043976
Ga0v6D
40399,
0010vdu
0012310
wvigl
d30133)
Culysl
09145¢C
001L6R
boacre
031u80
921v8h
001300
001110
00112C
00113y
501140
001150
001160
31179
00118u
401193
01243
901210
801220
vo1239
[ TREL{T]
301256
061260
831270
0061280
001292
3813319
90131¢C
004320
904330
801340
851380

LT W B TAwen I, e v >




103

110

13
1805

50
51

125
120
1016

39641

OoTALN LOK oY LCLUNI

CALL REACMS ( & oITORE ICOUNT,JK)
NROMzIaYTE (ISEASCL41) 444150
ROEUsCOMLSRIITOREZICCUNT,LLIANI)
RCEQCT=RCEQCT+RDEQ
SHOTYINSUZ)=RCEQCT

IF (LSUL ebue 1) 6O Tu S0

IF (SHOT(LSUB=1) oLEe SHOT(NSUB}IGO TO 50
LSUp=LSUE~-L

SHUT (LSUBI=SHOT (NSUD)

6C TO 11§

OETAIN ESR FRCM NUMo.R IN RECORD
ChaLL REMLMS (4oiTORc e ICCUNT 4 JK)
DECOJE (1U,10C54ITORE) ROEWCT
FURMAT (5X15)

SHOT(NSUE)=RCEQCT

6C TO 112

CONTINUE

NSUB=hSUE-1

DO 128 I=1,NSUC

ISHUTSSHOT LI

D0 125 J=1,11
IS6(JI=100Ue®*SGARK(JyI)

HELTE ( 2410400 (ISLJ)eJI=1,11)yISHOT
FCRMAT (716)

CaLL STINDX (&elINleX,241)

GC TO 1

EnD

SUBRUUTINE -SGZ (NTLITCREZITIFZoNOBSG,4SK)
OIMCENSION ITOR-(10uu) ¢ SGINT) oSRINT) JTYPE (2)
REAL I3YTE

DATA TYFE /oHALPHA,S5HGAMMNA/

TeYTE (IoJoKIZFLOAY (AND (SKRIFT (29l =J) oCOMPL IMASK(EG+U=K)))) 71004,
ICTaNT/4

IF (ITINE oEQe 1) JCOUNT=Z

00 1 I=1,ICT

ICOUNT=ICCUNT + 1

IT=ITORE (ICOLNT)

SR{W®] -3)sIBYTE(IT s 96C)

SRIL®] «2)=21B8YTE(IT931065)

SR(4*] =1)318YTE(IT»1€,30)

SklL*] I=IHYTE(IT,1.15)

NG=NT =3

RETURN

END

1929136091600

37604

19191360

Sess0880000 INGPOSJY 7777 END OF LIST 2747
Ladadad d il ds INLPOSJ 2777 END OF LISY 2/47

$grion
V81370
901387
¥0139(¢
Du16900
001e1”
001e2y
001437
o144
091452
0014€(
00147¢
0014890
031492
001500
601510
Juis2C
081530
301548
B0155J
DD15ED
90157¢C
061580
¢01590
001600
gui6ln
g01e2t
L1630
01640
$u165¢C
0v1660
ou1673
001680
901690
001709
901710
601720
80173
001740
881750
ga1760
004770
001780
001790
061600
§0182¢0
8015630
[ IRy
801¢e%0
801860




LISTING USED BY ALL PROGRAMS

SUBROUTINE OUT (SUB)

COMMON INOEX (201) ,INDEXS(1001),ISEAN(2,200),ISEAS(2,1000),
1 DATA(8L,SG1(100),S62(12),56(56)

CALL STINDX ¢ &,INDEX,2081)

CALL TLOSHSE &)

PRINTY g,Su®

FORMAT (19HIERROR--SUBPROGRAM A1D)
sToP

END

SUBROUTINE GUNCAL (IFN,IGUN,ENEXT,JJ)

LOGICAL ESTO®,ENEXT

COMMON INDEX (201),INDEXS(1081), ISEAM(2,200) ,ISEAS(2,1000),
t DATACL2),S61(100),562(12),56(56)

COMMON /ONE/ TRASH(7) ,NRECK ,9TH(152)

IBYTE (I,J,KEaSHIFT(Iy1~J) AND. COMPL (MASK(59+J~K))
NRITE ¢ 2,15) IGUN

FORMAT (11KOGUN NUMBER I7)

CO 2 I=4,NRECH

J1=IBYTE(ISEAMIL,I) 46,60

IF (11 .EQ, IGUN) GO TO 5

IF(IL) 2,4,2

CONTINUE

WRITE (2,108 NRECM, IGUN

FORMAY (27H MAIN ARRAY FILLED., NRECM = IS,7H IGUN = IS)
CALL OUT (6MEUNCAL)

JJ=1

ENEXT=,FALSE,

RETURN

Ju=I

ENEXT=.TRUES

RETURN

END

SUBROUTINE OPENRE (IFN)

EXTERNAL LEAVE

CONMON INDEX (201),INDEXS(1001) , ISEAM(2,200),ISEAS(2,1800),
1 DATA(B)ySG1(100),S62(12),S6(56)

CCHMON /ONE/ COCEoNG1,NG2,NOB1,NOB2,0IAM NGyNRECM,S1,52,S(158)

CIFENSION RECH(169)

EQUIVALENCE tREC1,CO0E)

CALL RECOVR (LEAVE,778,0)

CALL OPENMS EIFN,INDEX,201,9)

CALL READMS EIFN,REC1,160,1)

CALL READMS tIFN,SG6,!'G,2)

NGO=NG 1

IF (MODING152) .EQ. 1) NGO=NGL+l

OECODE (560,2,S6) (SGL(I),I=1,NGD),(SG2(I),I=1,NC2)

FORMAT (112F5,2)

CALL READMS CIFN,ISEAM,400,3)
RETURN

END

SUBROUTINE LEAVE (IA,I8,IFIELD)
1e=1

CALL OUT (SHLEAVE)

END

R R R ST
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FLOW DIAGRAMS
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PROGRAM BANKN

READ ICD,

DATA*

1 OPEN FILE FOR

A NEW GUN -
CALIBER

l 2 SET UP SUBINDEX
FOR A NEW GUN m—

FIND DESIRED GUN NUMBER
FAOM DATA. READ THE
SUBINDEX AND SEARCH
ARRAYS FOR THIS GUN FROM

NUMBER

THE DISC.
¢

READ ICD,

DATA

11 | READ ONE STARGAUGE
REPORT. WRITE IT TO
THE DISC.

CLOSE THE
SUBINDEX FOR
THE CURRENT
GUN
READ CARDS TO SET
UP FOR ONE DAYS’
FIRING

READ ICD,
DATA

13 | READ COMMENTS!
WRITE THEM TO
THE DIsC.

WRITE STORED INFORMATION
TO DISC

1Bl vy

7y

SET UP FOR STORE INFORMATION
ROUNDS

STORE INFORMATION
FOR ONE BURST

v 4

J

*THE DATA ARRAY 8 USED FOR TEMPORARY STORAGE OF
ALPHANUMERIC INFORMATION READ FROM A CARD.
THIS INFORMATION I8 THEN DECODED AS NEEDED.




e ot et —— = = 7 o7 v —

i

PROGRAM BANKL

START

READ GUN
NUMBER

SELECT THE PROPER SUBINDEX i
FOR GUN NUMBER CHOSEN.

READ THE SUBINDEX (INDEXS)
AND SEARCH (ISEAS) ARRAYS
FOR THIS GUN FROM THE DISC.

R

SORT THE ISEAS ARRAY BY
ORDER OF DATE. CALL THE
SORTED ARRAYIT

!

WRITE IT TO THE DISC TO
REPLACE SEARCH ARRAY

+

SELECT THE MAIN INDEX

READ GUN
NUMBER

10
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APPENDIX F

NOTES ON PROGRAMS AND SUBPROGRAMS USED BY THE DATA BANK




B

. —

PROGRAM BANKN controls the reading of data from cards into the data bank. The following

subprograms are associated with BANKN:

1.

SUBROUTINE MARRY is used to place data in the ISEAM array, which is used to determine
which gun subfiles contain requested data (Appendix B).

SUBROUTINE BURST is used to enter velocity data for multiple round bursts into the data
bank.

SUBROUTINE LOOK stores the name of the cases, wads, plugs, wear-reducing agents, and
primers. These data are stored in the first record of the file and are referenced as needed

(Appendix B).
SUBROUTINE GAUGIN places stargauge data in the data bank. If the stargauge data are
entered in a nonstandard (for this program) form, SUBROUTINE PBYP is called to help keep
things straight.

FUNCTION JREC selects the record number of each record written. (As explained in
Appendix B, there are provisions in the subindex for each gun for 1000 record numbers.)

The following subprograms are used by all programs used with the data bank:

SUBROUTINE OPENRE calls OPENMS to properly open the mass storage file and reads
certain data from it.

SUBROUTINE GUNCAL finds the index number of the gun requested.

SUBROUTINE LEAVE and SUBROUTINE OUT help cause the mass storage file to be
properly indexed to the main index and to be closed in the event of an abnormal exit (seek
RECOVR below).

The following system subroutines are among those used by these programs:

RECOVR s called by OPENRE at the beginning of each run. This causes any abnormal exit to
be via LEAVE rather than an abnormal end of job (an abnormal end of job would most likely
destroy the mass storage file).

OPENMS properly opens the mass storage file.

READMS reads data from the mass storage file.

WRITMS writes data to the mass storage file.




S. STINDX charges the index used in referencing the mass storage file. The program first uses the
main index (INDEX array) to reference the desired gun number, and then it uses a subindex
(INDEXS array) to reference records for gun firing days or stargauging desired.

6. CLOSMS properly closes the mass storage file.
PROGRAM BANKL is used to sort the ISEAS array. The ISEAS array will contain

references (via the INDEXS array) to firing, comment, and stargauge data. After BANKL is
executed for a given gun number, these references will be by order of date.

; PROGRAM BANKO will output data from the data bank. The following subprograms
are associated with PROGRAM BANKO:

1. SUBROUTINE SELECT (main entry point) will find the guns with the data requested
by the input data. ENTRY SEL2, SEL3, or SEL4 will find data for each requested
gun that also meets the requirements for selected records.

2. SUBROUTINE RBU will unpack velocity data for a burst.
3. SUBROUTINE SGR unpacks stargauge data.

PROGRAM POINT is used to output data in a form convenient for graphing. This
program will output stargauge readings vs rounds fired or stargauge reading vs estimated

ESR factors. This program produces little output, so it can be conveniently run
interactively. The following subprograms are used:

1. SUBROUTINE SGZ unpacks stargauge data.

2. FUNCTION COMESR either counts rounds fired or computes ESR factors as needed.

It uses SUBROUTINE VPCAL to fill in missing velocities and pressures and
, user-defined FUNCTION PESR to compute ESR factors. (The PESR function computes
] ESR factors by the method of Smith and O’Brasky®.)

‘C. S. Smith and J. S. O'Brask, Preliminary Calculations for the 203mm Marine Corps Gun Howitzer Propulsion Package, Naval
Surface Weapons Center, Dahlgren Laboratory Technical Report NSWC/DL TR-3734 (Appendix B), Dahlgren, VA, August 1977,
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SAMPLE OUTPUT
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